increased repeat instability. The latter could be reversed by treating flies with trichostatin A, a compound that can counteract loss of CBP activity. Thus, a specific DNA repair mechanism may promote rather than prevent a problem.
The precise role of CBP in influencing repeat expansions is unclear, though. Its ability to modify histones and other protein targets with acetyl groups (10) could have global effects on transcription, thereby affecting the expression of key DNA repair enzymes. A lack of major changes in the overall pattern of histone H3 or H4 acetylation in the fly mutants suggests that other CBP targets might be implicated. CBP, which contains a short polyglutamine tract, also accumulates in the pathogenic inclusions with polyglutamine proteins (11) . It is likely that certain polyglutamine proteins can sequester CBP, reducing its availability in the cell, or can otherwise directly affect CBP function. This interference could increase the rate of repeat instability, which in turn would generate more polyglutamine proteins in a self-reinforcing cycle (see the figure) . Whether all polyglutamine disease proteins have similar effects on CBP, and whether such effects extend to disease genes involving other types of expanded trinucleotide repeats, warrants investigation.
The genomic context of trinucleotide repeats is a key determinant in repeat instability (7, 12) , an issue that can be systematically addressed using transgenic Drosophila approaches. Perhaps most promising is the idea of testing the potential modulatory effects of genetic background with the use of such fly models. In humans, 10 generations span two centuries, with small family sizes and complex environmental and genetic influences. An equivalent longitudinal study using the fly, by contrast, would take just a few months, could be performed under tightly controlled conditions, and could generate much larger numbers of individuals for analysis.
M uch of what we know about temperature in the interior of Earth is inferred from phase transitions. Temperature within the rocky mantle (roughly between 30 and 2900 km depth) is of particular interest because it indicates the current state of Earth's heat engine, which powers nearly all geological processes. On page 1813 of this issue (1), van der Hilst and colleagues describe new results on the mantle temperature at two depths near the coremantle boundary (CMB). The difference in temperature gives an estimate of the thermal gradient and heat flow at the base of the mantle. Such estimates are crucial for resolving long-standing questions about the distribution of heat-producing elements, the transport of heat through the interior, and the thermal evolution of the planet.
Changes in pressure and temperature with depth cause transitions in the crystal structure of mantle minerals, which can be detected as abrupt changes (or discontinuities) in the speed of seismic waves (2) . Researchers typically infer mantle temperature from the depth of these discontinuities using an experimentally determined phase diagram (3) . Discontinuities at depths of 410 km and 660 km fix the temperature in the upper mantle within experimental uncertainty, whereas the liquid-solid transition at the inner-core boundary anchors the temperature deep in the core. Our ability to interpolate temperature to other depths is compromised by large uncertainties in the core temperature and by an incomplete understanding of the radial structure of convection in the mantle (4) .
To obtain their results, van der Hilst et al. used a seismic imaging technique that maps surfaces of abrupt change in wave speed. Seismic waves that reflect from surfaces near the base of the mantle are recorded mainly before the arrival of the principal reflection from the CMB (see the left panel of the figure). To estimate the spatial structure, magnitude, and even the sign of wave-speed changes, the seismic data are processed by means of numerical methods called "inverse scattering." That is, instead of starting with a geophysical structure and calculating the scattering, the scattered waves are used to reconstruct the scattering structures. These methods were initially developed for hydrocarbon exploration (5), but growing interest in other areas of geophysics (6, 7) attests to the utility of high-resolution techniques when spatial sampling of the target region is sufficient.
The reflectors identified by van der Hilst et al. are located near the CMB below Central America. They attributed several prominent reflections to a newly discovered transition (8, 9) between the perovskite (pv) phase of the mineral (Mg,Fe)SiO 3 , the most abundant mineral in the mantle, and the higher-pressure postperovskite (ppv) phase. Published experimental and theoretical estimates for the pressure (P ≈ 110 to 125 GPa) and temperature (T ≈ 2200 to 2700 K) of the phase transition suggest that the ppv phase may be present near the base of the mantle. Moreover, the rate of change of pressure with temperature (the Clapeyron slope) is thought to be much larger than values typically reported for the other mantle transitions (10) (11) (12) . A steep Clapeyron slope in the vicinity of a thermal boundary layer at the base of the mantle raises the possibility of a double crossing of the pv-ppv phase boundary (13) . This first transition occurs at the depth where pressure converts pv into the more compact ppv structure. The resulting density increase of 1 to 2% is accompanied by a 2 to 4% increase in the speed of shear waves (10, 14) . A second transition occurs Seismic data and improved analysis techniques allow researchers to measure the temperature at the boundary between Earth's core and the outer mantle.
Taking Earth's Temperature
Bruce A. Buffett Reflection of shear waves from a double crossing of the pv-ppv phase boundaries should produce characteristic reflections, and the observations support this expectation. The data also reveal substantial variations in the height of the reflectors above the CMB. The upper transition appears to be deflected upward in a region where subduction of the Cocos plate of Central America would presumably lower the temperature. The observed topography is consistent with the positive Clapeyron slope of the pv-ppv transition. The lower transition appears to be deflected downward in this cold region, which is reasonable given that temperature in the boundary layer must adjust to a nearly constant value at the surface of the core; a steeper thermal gradient crosses the phase transition closer to the CMB (14) .
At the margins of the study area, the upper and lower transitions appear to merge, implying that these regions are too hot to permit the ppv phase. A similar structure (e.g., a region of ppv phase) is present in the central Pacific (15) , suggesting that double crossings are widespread but not ubiquitous.
So what does this finding mean for Earth's thermal state? The occurrence of a double crossing anywhere indicates that the temperature at the top of the core must exceed the transition temperature at the pressure of the CMB. A lower core temperature permits only a single reflector that must be present everywhere above the CMB.
Conversely, a higher core temperature permits intermittent regions of ppv phase in places where the radial geothermal gradient (rate of change of temperature versus radius) is steeper than the phase boundary (-5 to -8 K/km). Regions where the ppv phase is absent indicate a smaller radial gradient and less heat flow. More specific estimates of temperature and heat flow can be obtained by fitting a simple parametric representation of the boundary layer temperature (1, 15) . By matching the points of intersection of thermal gradient with the phase boundary to the height of the observed reflectors, it is possible to calculate the temperature and heat flow at the CMB. Of course, the phase boundary is not well known, and the influence of compositional variations is currently a wild card, but the general relationship between the phase boundary and the local temperature profile should stand the test of time, as long as the reflectors are correctly interpreted as phase transitions. As our knowledge of the phase diagram improves, so will our knowledge of temperature near the base of the mantle.
Another wrinkle is introduced when the dense layer of ppv sinks into the less dense layer of pv. A settling velocity of 1 mm/year is plausible given typical (but uncertain) estimates for the density contrast (10), viscosity (16) , and characteristic dimensions of the ppv region (1, 15) , including its height above the CMB. Heat is absorbed at the base of the zone by conversion of ppv to pv, steepening the temperature gradient at the CMB, possibly by a factor of two or more relative to the predictions obtained with the simple boundarylayer model. A higher heat flow would cool the underlying core more rapidly and drive more vigorous convection, increasing the power available to generate Earth's magnetic field. However, additional energy sources in the core may be needed to maintain the higher heat flow.
The important result in this study is the detection of new phase transitions in the mantle with seismic methods that have only recently been applied to the study of the deep interior. Advances in the methodology are likely and better data coverage is expected through the ongoing USArray component of Earthscope. Future work with this and other instruments has the potential to reveal new insights into the inner workings of our planet.
